Chemosensitization by STI571 targeting the platelet-derived growth factor/platelet-derived growth factor receptor-signaling pathway in the tumor progression and angiogenesis of gastric carcinoma.
Autocrine and paracrine growth mediated by the platelet-derived growth factor (PDGF)/PDGF receptor (PDGFR)-signaling pathway plays an important role in the progression of solid tumors. The authors assessed the effect of STI571 on the tumor growth of gastric carcinoma in combination with 5-fluorouracil (5-FU) or paclitaxel targeting the PDGF/PDGFR-signaling pathway. In MKN-45 gastric carcinoma cells, the cytotoxic effect was evaluated by 3-(4,5 dimethiazol-2-yl)-2,5-diphenyl tetrazolium bromide assay, and the in vivo antitumor effect was evaluated in a nude mouse xenograft. Both STI571 and an antitumor drug were administered intraperitoneally. Gene expression was assessed by Western blot analysis and immunohistochemical staining. Apoptotic cell death was evaluated by the terminal deoxyuridine triphosphate-biotin nick-end labeling assay, and tumor angiogenesis was evaluated by microvessel density analysis. Treatment with STI571 alone was not effective in vitro, as assessed by a 50% inhibitory concentration value of 24.3 microM. Combination treatment with STI571 and 5-FU or paclitaxel enhanced the cytotoxic effect somewhat when the concentration of STI571 was increased to 10 microM. Combination treatment with STI571 and 5-FU or paclitaxel enhanced the antitumor effect of the antitumor drug significantly in vivo. The enhanced antitumor effect was associated with increased apoptotic cell death and inhibition of tumor angiogenesis. Treatment with STI571 down-regulated the expression of PDGF-BB and PDGFR-beta in tumor cells and decreased the production of phosphorylated PDGFR-beta and phosphorylated Akt. Furthermore, treatment with STI571 inhibited the expression of PDGFR-beta in stromal cells. STI571 was an effective chemosensitizer of antitumor drugs, such as 5-FU and paclitaxel for gastric carcinoma, targeting the PDGF/PDGFR-signaling pathway of tumor cells and stromal cells in disease progression and angiogenesis.